Abstract
Introduction

35
As specialised obligate scavengers Gyps vultures provide valuable ecosystem services by 36 contributing to nutrient cycling and potentially limiting the spread of disease (DeVault et al., 37 2003; Sekercioglu, 2006) . However, their populations are declining worldwide due to multiple 38 threats including poisoning and reduced availability of the carrion supply upon which they 39 depend (Ogada et al., 2012a) . These declines are expected to cause detrimental effects on 40 environmental and human health. For example, it has been suggested that an increase in human 41 cases of rabies caused by dog (Canis familiaris) bites in India could be linked to a considerable 42 increase in feral dog numbers following the near-extinction of vulture populations that 43 previously competed for carrion at carcass dumps (Pain et al., 2003; Markandya et al., 2008) . 44
Supplementary feeding sites, often termed "vulture restaurants", are used as a conservation tool 45 by providing vultures with a source of uncontaminated food in an effort to reduce mortalityrisks associated with low food availability and high rates of poisoning (Piper et al., 1999 ; 47 Gilbert et al., 2007; Deygout et al., 2010) . While such schemes have been shown to reduce 48 mortality rates in some vulture populations (Piper et al., 1999; Gilbert et al., 2007) , the wider 49 impacts of regular provisioning of carrion at fixed locations on avian and terrestrial scavenger 50 community dynamics remain poorly understood (Cortes- Avizanda et al., 2012) . It is likely that 51 changing the spatial and temporal predictability of a naturally ephemeral food supply will lead 52 to changes in the foraging ecology and competitive interactions of the scavenging community 53 
Methods
98
The study took place at two sites, Pilanesberg National Park (PNP) (25°24'S; 27°08'E) and 99 Spearman's rank correlation coefficients were calculated. In order to investigate the 143 relationship between annual carrion supplementation and mean RIA across transects at MWR,a linear regression was performed. A time-lag of one and two years was also incorporated into 145 the regression analysis to allow time for the abundance of each species to respond to the 146 supplementary food. Statistical analyses were performed in Minitab 16 and SPSS 21. 147
Mankwe
RESULTS 148
The relative index of abundance (RIA = scats km -1 ) for brown hyaena and jackal both increased 149 annually at MWR following the onset of supplementary feeding in 2008, reaching a peak in 150 2011, and then declining in 2012 and 2013 when supplementary feeding had ceased (Fig. 1) . 151
There was a significant difference between years in jackal (F(6,24) = 6.264, P < 0.0005) and 152 (Fig. 3) . 176 provisioning and numerical response in carnivore abundance (Fig. 3) . The lag may be due to 195 the time taken for the populations of both species to respond to the increased abundance of 196 carrion, in terms of lower mortality rates, increased birth rates or higher survival of young. It 197 is also likely that brown hyaena and jackals foraging in the wider area would have taken time 
FIGURE S1
484
